In mixed-species heronries, hundreds or thousands of breeding birds coexist, leading to dense nesting and partitioning of the available space (Jenni 1969 Nesting and foraging resources are critical for herons during breeding Fasola 1992, Fasola 1994) . Feeding habitats in the Axios Delta, northern Greece, do not seem to be a limiting factor to nesting ardeids . On the other hand, the lack of available breeding sites is a common problem throughout the Mediterranean, resulting mainly from land reclamation (Fasola and Allieri 1992a) .
Black-crowned Night-Herons (Nycticorax nycticorax) and Little Egrets (Egretta garzetta) breed in a number of Mediterranean colonies (Cramp and Simmons 1977, Voisin 1991) . Despite an overall regional increase (Perennou et al. 1996 ), populations are declining in Greece (Crivelli et al. 1988) , and elsewhere (Tucker and Heath 1994) .
In contrast to the Little Egret, considerable information exists concerning nest site requirements and breeding success of the Black-crowned Night-Heron, a cosmopolitan species (Wolford and Our objectives were to study nest site selection and breeding success of both species, to compare their seasonal and annual variations, and seek relations between nest site characteristics and survival per nest.
STUDY AREA AND METHODS

Study Area
The Axios Delta (40?30'N, 22?53'E) is part of a wetland complex at the Thermaikos Gulf, northern Aegean Sea, covering an area of 68.7 km2 (Athanassiou 1990), and comprised by estuarine and deltaic areas of the rivers Axios, Aliakmon, Loudias and Gallikos. The complex is a Wetland of International Importance according to the Ramsar Convention, a Special Protected Area (according to the EU Directive 79/409) and an Important Bird Area in the European Union (Grimmet andJones 1989).
The Axios Delta includes a variety of habitats such as salt and freshwater marshes, ricefields, lagoons, open sea, vegetated coastal islets, sandy shores, forested river banks and tamarisk shrubland. Ricefields are important cultivated habitats in the area, offering valuable food resources to nesting ardeids (Kazantzidis and Goutner 1996).
The Breeding Colony
During the last 15 years, the colony site has changed 4 times along the Axios River as a result of human activities (mainly sand extraction works) (A.J. Crivelli, pers. comm.). The most recent pertubation was in 1987 when the colony site, located on an island approximately 10 km north of the river mouth, was completely destroyed by logging and sand extraction works. The birds abandoned the site, joining a smaller colony at the river's mouth the object of the present study.
The current colony at the Axios Delta is one of the largest in Greece, both in number of breeding pairs and number of species. Most of the breeding population consists of Black-crowned Night-Herons (420-800 pairs) and Little Egrets (274-700 pairs). Other species breeding in the colony are Great Cormorants (Phalacrocorax carbo, 100-150 pairs), Pygmy Cormorants (Phalacrocorax pygmeus, 5-10 pairs; except 1990), Squacco Herons (Ardeola ralloides, 150-300 pairs), Spoonbills (Platalea leucorodia, 16-50 pairs) and Glossy Ibises (Plegadis falcinellus, 30-50 pairs). During the study period the colony was situated in an elongated and narrow riverine forest of tamarisks (Tamarix spp.), alders (Alnus glutinosa) and willows (Salix spp.), on an island near the mouth of Axios River. At the start of the breeding seasons, parts of the colony ground below the trees were inundated by rain water; this dried out completely by mid-May.
Methods
The study was carried out from 1988 to 1990. From early April to late June, in selected parts of the colony (2 in 1988 and 1989 and 3 in 1990), all newly constructed nests of both species were individually marked by small numbered wooden labels placed below the nest. We studied 4.1%, 16.7% and 7.6% of the Black-crowned Night-Heron nests in the colony and 7.0%, 28.8% and 22.1% of Little Egret nests during the 3 years, respectively. The colony area was determined as that demarcated by the peripheral nests. Nests were checked at least every 5 days from the beginning of the egg laying period with the aid of a mirror, fixed at the top of a pole. We recorded the number of eggs, hatchlings and number of chicks surviving per nest until approximately the age of 25 days (when, upon our approach, they were capable of climbing from the nest). Brood mates were banded with colored elastic bands placed on the tarsometatarsus, until the age of 15-25 days when individuals were given unique combinations of colored plastic bands above the tibio-tarsal joint (66 Little Egrets and 44 Black-crowned Night-Herons) or beige colored wingtags (polyester cloth impregnated in vinyl) with black letters and numbers (129 Little Egrets and 57 Blackcrowned Night-Herons). Hatching success (number of eggs hatched per study nest) and chick survival (number of chicks at age approximately 25 days per study nest) were determined by directly checking the content of the nests. To reduce disturbance during breeding, other data were collected in early September, when all nestlings had fledged and had left the colony: area of the colony site; number of total nests; vegetation type at each nest; distance of each nest from the ground and the top of the tree (made with the aid of a scaled pole); the species and distance of the nearest nest neighbor (estimated by Euclidean theorem: a2 + b2 = c2 where "a" and "b" are the vertical and the horizontal distance between the nests and "c" is the hypotenuse of the rightangled triangle formed by "a" and "b").
In each breeding season, the nesting period was divided into 3 equal sub-periods (a, b and c) in order to examine potential variability in nest placement during the course of nesting. Duration of the sub-periods depended on the duration of the total breeding period, being 15 days in 1988, 18 days in 1989 and 19 days in 1990.
Comparisons related to breeding success among years and sub-periods were made with 1-way ANOVAs (using Scheffe's test to assess differences). A 2-factor ANOVA was used to test whether the interaction of the factors "year" and "species" affected: (1) the nest distance from the ground and, (2) nest distance from the top of the tree. Sub-period, as a factor, could not be included in the multifactorial ANOVA, due to small sample sizes. Thus, for both species, differences among subperiods in regard to the above variables as well as tree height were analyzed by 1-way ANOVAs. Student's t-tests compared means of habitat and breeding parameters between the species studied. Data were log-transformed where appropriate. In cases of small samples, non-parametric procedures (Mann-Whitney U-test, Spearman Rank Correlation Coefficient) were used, while categorical data were analyzed by the Chi-square test (with Yate's correction on 2 x 2 tables). To evaluate the relative importance of nest site parameters to chick survival per nest, a stepwise multiple regression was applied for each species, separately. Nest distance above ground and nest distance from the top of the tree were the independent variables (tree height was excluded, because it was highly intercorrelated with these 2 variables); and chick survival per nest was the dependent variable (all years' data were compiled). Means are presented with standard deviations (SD).
RESULTS
Colony Site
Colony area varied among years, being larger in 1988 (Table 1) . In 1988 and 1989, the number of nests per ha of Black-crowned Night-Herons was higher than that of Little Egrets but their median nest densities were similar (U2 = 5.0, n.s.). Nest density of all species combined was negatively correlated with the colony area (r, = -1.00, df= 2, P < 0.001), and varied among the years, with highest values in 1989 and lowest in 1988 (Table 1) .
Nest Site Selection
The majority of nests of both species were located in tamarisks. Several nests were found in alder and only occasionally in willow. The number of nests of both species in alder increased significantly in 1990 (BNHE, x22= 27.0; LE, x2 = 117.0; both P < 0.001; With the exception of Little Egret in 1988, both species nested above the middle of the nesting trees, having significantly greater mean distances from the ground than from the top of the tree (t-tests, P < 0.05; Fig. 2 ). The factors "species" and "year", significantly affected the mean nest distance from the ground (F21 = 36.13, P < 0.001; 2-factor ANOVA) increasing significantly through the years for both species, being greater in Black-crowned Night-Herons (Fig. 2) . Similarly, both factors had a significant relation to the nest distance from the top of the tree (F2,1 = 13.59, P < 0.001; 2-factor ANOVA). In Black-crowned Night-Herons this distance increased through the years, whereas in Little Egrets it decreased (Fig. 2) .
Most Black-crowned Night-Heron nests (56.3%, of a total 119) had a conspecific Fig. 3 ). The species of nesting tree (tamarisk and alder), did not affect the nearest neighbor distance in either species (BNHE, tl44= 1.96; LE, t23 = 1.88; both n.s.).
Nest Placement in Relation to the Time of Breeding
Breeding by Black-crowned Night-Herons was initiated on 7 April in 1988 and 1989 and 10 April 1990, and reached a peak by the end of the month (Fig. 4) . Little Egrets initiated breeding on 12 April 1988 and 1989 and on 18 April 1990, reaching a peak in the first 10 days of May (Fig. 4) .
During the first and second sub-periods of the breeding season ("a" and "b"), Blackcrowned Night-Herons nested in taller trees than in the last sub-period ("c") (F2, 146 = 5.86, P = 0.003; Table 2 
0.001). As a result of these losses, chick survival was highest in 1988 and lowest in 1990.
Mean number of chicks lost per nest was significantly higher for Little Egrets (t4 = 3.48, P< 0.001).
Variation of Breeding Success in Sub-Periods
Black-crowned Night-Herons demonstrated no variation in clutch size and chick survival per nest studied among sub-periods (clutch size, F2 145 = 2.68; chick survival, F2145 = 0.28; both n.s.). Nevertheless, the mean number of eggs hatched per nest studied varied significantly among the 3 sub-periods (F2,145 = 4.28, P = 0.02), being higher in the first and lower in the last (Scheffe test; Table  5 ).
Little Egrets experienced a significant decrease in the mean clutch size during the breeding period (F2,255 = 4.54, P = 0.01). Mean number of eggs hatched also differed significantly (F2255 = 4.31, P = 0.01), the differences being between the "a"-"c" and "b"-"c" sub-periods (Scheffe test); no variation appeared in the chick survival per nest (F2255 = 0.81, n.s.; Table 5 ).
Chick Survival in Relation to Nest Placement
Nest distance from the ground had a marginally significant effect on Little Egret chick survival (Fl,124 = 3.998, P = 0.048, R2 = 0.03). In Black-crowned Night-Herons, neither distance from the ground nor distance from the top of the tree had a significant ef- Intercolony differences in nest density are not always easy to explain, but, as shown in the above literature, differences in vegetation structure and number of breeding pairs are the most probable reasons. In the previous studies, high nest density has been observed in highly populated mixed colonies while in small colonies (mixed or not) the density was lower. In comparison to these cases, the Axios Delta colony seems densely populated. This may be attributed to an extensive reduction in suitable nesting habitat, resulting from continuous destruction or degradation of trees and bushes in the Axios Delta.
In 1988 and 1989, both species mainly nested in tamarisks. In 1990, they used alders more. This was probably due to the abandonment of nesting sites on alders by Great Cormorants, which nested contiguously in 1988 and 1989 and, in 1990, moved elsewhere in the colony area. The resulting available nest sites were partly occupied by Blackcrowned Night-Herons and Little Egrets. The highest mean nest distance from the ground of both species in 1990, was due to a greater proportion of nests being placed on alders which were taller than tamarisks.
Nest distance from the ground and top of the tree in the Axios Delta colony seems to be determined by interspecific interactions. During the study period, Black-crowned Night-Herons nested higher than Little Egrets (Fig. 2) . Since Black-crowned NightHerons started breeding earlier, they had all the potential nesting sites available from which to choose, and the opportunity to occupy those most suitable. Later-nesting Black-crowned Night-Herons selected sites on the highest branches of the lower trees, keeping a rather consistent distance from the ground. This may be a function of antipredatory behavior, as higher nesting sites are possibly safer (Burger 1979 ). In contrast, Little Egret mean nest distance from the ground declined as the breeding season progressed, which is not consistent with antipredatory behavior. Thus, early occupation of the colony site by Black-crowned NightHerons, coupled with their generally larger breeding population, may have forced Little Egrets to nest lower, in response to the absence of suitable higher sites.
Tree structure and timing of breeding affect selection of nesting sites of these species in other parts of the world, as well. Blackcrowned Night-Herons nested higher than Little Egrets in the Camargue (Hafner 1977 (Hafner , 1980 Voisin 1979 Voisin , 1991 Herons. Squacco Herons were the nearest neighbor of both species in only a few cases, because they started breeding in mid-May when the only remaining suitable sites were widely scattered throughout the colony site.
For both Black-crowned Night-Herons and Little Egrets, the distance to the nearest neighbor increased as the breeding season progressed. This occurred because colony formation originated from a core area, expanding gradually to adjacent areas, where (especially for Little Egrets) the suitable nesting sites likely were more distant to each other. Information regarding changes in the distance of the nearest neighbor during the breeding season is generally lacking. Distance to the nearest neighbor differs among colonies and species. In mixed-species colonies of Black-crowned Night-Herons in America, this distance varied from 0.95 m to 7.8 m (Burger 1979 
